Introduction
The Cold War was a period of increasing international competition in sports. With the participation of more countries and the gradual restoration of elite athlete communities in countries which had been damaged by the 2 nd World War, the need for rational preparation and training grew. For cross-country skiing, this was certainly true as the Soviet Union entered the international scene in the 1950s.
Scientization of training methods, in endurance training in general and in cross-country skiing in particular, accelerated in the 1950s. 1 In several European countries physiologists influenced physical practice in many areas of society (such as industry, domestic work, military, and education). The labs that produced this new knowledge also had links to the military sector. Athletes were often hesitant to this new development, but in the hardening competition on international level, sport associations saw new methods as necessary to stay competitive.
In this paper, we study the official (state-funded and published by governing The comparative method within historical research has been widely discussed, especially in the light of the emerging fields of historie croisée and transnational history. Meanwhile, as Heinz-Gerhard Haupt has pointed out, although comparison has its pitfalls, it has a place in what he calls, a histoire problème, guided by theoretical reflections. 3 In this 1 Svensson, Daniel. Scientizing performance in endurance sports: The emergence of 'rational training' in crosscountry skiing, 1930-1980 article, using the theory of sportification, we want to compare training methods in two countries on either side of the Iron Curtain, during the post-war period, focusing on skiing, a sport in which they are two of four leading nations during this period.
The scientization of training in Sweden and the Soviet Union will be analyzed using the theory of sportification. According to this theory, certain key factors such as rationalization, standardization, specialization and professionalization occur in all sports. In essence, sportification means that sports develop in similar, predictable ways, becoming more rational, systematic, organized, and professional. 4 Earlier research in sport history highlight training as one area where sportification is evident, and cross-country skiing is no exception. 5 Today, younger sport-like activities such as competitive gaming (e-sport) undergo similar developments. Recent additions to the theory have argued that certain "technologies of sportification", among them training manuals such as those studied here, has been an important tool for those who have advocated scientization of training. 6 This article could further add to this development of sportification theory by comparing two politically and culturally different countries and their respective approach to scientific training in crosscountry skiing. Does the sportification process change under different national and international political contexts, such as the Cold War? The sportification process is inherently transnational, as it includes organization (on all levels, not least internationally) and regimentation.
The texts studied here are the training manuals published by leading training scientists and organizations. For Sweden, we use the official training manuals published by the Swedish Ski Association. For the Soviet Union we use books and collections of articles written by researchers working as educators and scientists at the skiing faculties and research laboratories of different state institutes of Physical culture in the Soviet Union.
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We will begin with a short introduction about the organizations and other actors involved in the respective countries. Then we will move on with a detailed discussion of the development of training in Sweden and the Soviet Union, and end with a comparison and a discussion about the differences and similarities we have found.
The organizations of training and sport science in Sweden and the Soviet Union
For a comparison between how two countries worked with scientization of training, it is important to look closer at the institutions and organizations involved in the process. Below
we will shortly present a main background.
In Sweden, the leading center for sport-related physiology was the Royal Central training and overall fitness in order to prepare for the nation's defense, not least through the "Ready for Labour and Defense"-programme (GTO, Gotov k Trudu i Oborone), consisting of a badge and ranking system for all soviet citizens. The two-fold goal of the GTO was to broaden the participation in sports as well as to establish a "mass base" from which to draw star athletes and soldiers, and skiing was one of the mandatory categories. 12 In 1934 the official title "distinguished master of sport" was instated, and this year can be seen as a starting point for the formation of a Soviet sports elite through the development of structural frameworks, hierarchies, models of behavior and internationalization. 13 Earlier, the Soviet Union had stayed out of "bourgeoisie" international events (such as the Olympic Games) and international federations and committees, opting for encouraging a proletarian sport system through the creation of and participation in the Socialist Workers' Sport International. During the 1930s, however, the attitude towards the western sports system changed, and opened up 10 Grant, Susan. Physical Culture and Sport in Soviet Society: Propaganda, Acculturation, and Transformation in the 1920s and 1930s. New York: Routledge, 2013 In the 1958 edition, written by the former GCI student Calle Briandt, Olander's naturalistic training was already being replaced by a more scientific approach. 23 There was much less focus on the role of landscape and mind, and much more on physiology. Oxygen uptake and other concepts from physiology were introduced. In terms of practical training, Briandt argued for more intervals, higher intensity and in general a scientific base. Briandt, himself a supporter of scientific training and organized development of talent, would be one 19 Olander. 1958, 1962. of the architects behind the Swedish system for elite sport education on upper-secondary level, the so called Riksidrottsgymnasium which started in 1972.
The scientific turn in Swedish skiing was clearly manifested through changes in training setup illustrated by these manuals. As the official publications of the Swedish Ski Association, the manuals represented the training theory advocated by the most influential sport leaders and work physiologists in the country. These manuals were published with uneven intervals, from the 1940s and onwards. Most were printed in at least two editions, and in this text we therefore list all the editions where applicable. By 1974, the scientization process had really made its mark on the training manuals.
Already in the first sentence the word rational is used to describe a scientifically guided training setup. The new feature in this volume was the emphasis put on the individuality of the skier. Ulf Bergh clearly stated that what science could provide was not an exact training program that would work for everyone, but rather a scientific base, leading principles which each skier then had to adapt to their own qualifications and preferences. 32 Nevertheless, Bergh and his co-authors did not abstain from making detailed training programs, with advice regarding periodization, intensity and amount. They also provided detailed numbers on oxygen uptake, pulse, lactic acid concentration and other indicators to explain the effect of certain types of training, such as rollerskiing. 33 Another notable change in the 1974 edition was the comeback of psychological factors, which had been more or less absent in the previous editions. In Olander's manual from the 1948, psychological factors were very important even though Olander did not talk about psychology but rather about the importance of enjoying training and never becoming a "training machine" as that may lead to losing "the spark". 34 We thus see that the psychological aspects of training were absent during the first decades of scientization, but returned during the 1970s in a scientific form, as sport psychology and mental training. This was an era when "success in the sports realm reflected superior managerial, geopolitical, and fiduciary ideology". training. 45 Another basic principle of soviet sport that can be traced back to pre-revolutionary authors was periodical year-round training also for those sports with a very clear seasonal cycle, such as skiing. 46 Although details of the planning of these periods were discussed and developed over time, the idea and practice of year-round training as well as its basic principles seems to have been completely undisputed from the very beginning of the post-war period and onwards.
Periodical training in skiing was organized in three periods: The preparatory period, the main period (when competition takes places, sometimes called the competition period), and the transitional period. 47 Of these, the preparatory period was the longest and most important one. From the beginning, the aim of training in the preparatory period was simply to train The main tool used to fulfill these basic principles of training was rigorous and correct planning of work and work load. Already in Kharlamov's manual there is a daily training plan for the month before races of different distances, and from the early 50s exact plans for the whole year are elaborated. 51 Several authors write specifically about training women, and in the plans over activities in the manuals there are always parallel plans for women. 52 In the late 1940s and early 1950s, other sports were encouraged as training methods outside of the main period, and it seems to have been common that athletes competed both in a summer sport and a winter sport. 53 Over time, however, as more and more time during the preparatory period came to be dedicated to specialized exercises in skiing technique, professional athletes were discouraged from competition in other sports.
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This strict periodisation and planning was paired with scientific research on specific training activities. Advanced formulas for calculating the angles of track topography as well as the skiers body parts in movement, were combined with physiological research on muscles and nerves as well as sports psychology. The Soviet Union was at the forefront of the field of sports psychology during this time, while the field was not very active in the west.
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Although biomechanical studies of technique had been a part of skiing research for some time biomechanical analysis of skiing technique became even more a focus for the researchers and authors of the skiing manuals we have studied during the end of the 50s and 60s, and this seems to a large extent connected to the international context of competition. international events. However, the big entry on the international stage was the world skiing championships in Falun 1954, where Soviet skiers performed well, taking first place in the 30-and 50 kilometre races, as well as a second place in the relay for the men, and first place on 30 kilometre and the relay for women. 57 The positive results of this competition and others that followed paved the way for the first Soviet participation in the winter Olympic Games in 1956. 58 However, already in 1954, V.M. Naumov commented on the difficult terrains and high altitudes of contemporary international competition tracks, pointing out that Soviet skiers need to practice more through competition training and under different terrain conditions 59 . In and that they were not able to adapt their endurance and tempo in the long-distance races.
Naumov concluded, that Soviet competitions need to be held in more difficult terrain, that more specific imitation exercises should be used during summer and fall, and that in order to secure the future generations of skiers, young skiers need to specialise earlier. 60 The female skiers, on the other hand excelled in Cortina D'Ampezzo, and this was a pattern that would continue all through the 1960s and 1970s, with the Soviet male skiers performing unevenly, while the women were virtually unstoppable. 61 This, however, did not stop Naumov from specifically criticisng the technical inefficiency of the female skiers.
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In a collection of articles from 1964, written by a group of sport researchers from different disciplines, Naumovs critique of Soviet training was almost repeated word for word, although this time concerning the Olympic Games 1960 in Squaw Valley and the World cup 1962 in Zakopane. Both events were surrounded by cold war politics and symbolic, not least the cup in 1962, taking place in two places on either side of the Iron Curtain, and both held great expectations for Soviet victories. However, in the end these events had proven disappointments in regards to the male cross-country skiers who despite having a stable team with all members in the top group, won no gold or silver medals. 63 The authors of the 1964 collection attribute the problems to one-sided training and a "dismissive attitude" towards specific imitation exercises during the preparatory period, as well as a lack of systematic yearround training. 64 Although we have no means at this time to know anything about the realities of ski training, as opposed to the theory of these manuals and articles, we may speculate from this reoccurring critique that getting coaches and skiers to comply with the proposed methods of training was not a completely smooth process.
On the cross-country skiing arena, the main rivals were Finland, Norway and Sweden and the Scandinavian skiers are clearly the ones that the Soviet athletes were measured against in the reports from the Olympic Games. Kamenskij proposed a new planning strategy, arguing that the most rational planning interval was on the basis of a "perspective planning" over four years. 67 Technique was especially interesting in this regard, as well as difficult to assess and communicate to skiers. Over time the technology for assessing technique developed. Biomechanics was a central field to draw from, and new methods of measuring and analysing technique developed over this period. 68 The method of uncritically studying techniques of successful champions and directly transferring their style was criticised at quite an early stage for not taking into account the individual characteristics of the skiers. 69 In 1971, Donskoi and Gross commented that Soviet skiers and researchers now know that the styles that were passed down during the early 1950s
were faulty, and today technique is formulated as a tool to answer to a "system of specific demands", instead of just advice from individuals. 70 In 1957, Donskoi described biodynamical analysis of technique citing the study of kinematics (through the use of kinograms and films) of movement and measurement strength using dynamometers, and different ways that these methods are being developed, for example through the invention of dynamographical skis. During the Cold War, the role of sport in international politics deepened and it became a propaganda tool in many of the most successful sporting countries, including the U.S. and the Soviet Union. 75 Totalitarian regimes such as Nazi Germany, East Germany or the Soviet
Union have during the 20 th century been among the most ambitious in sport-related science, and in using international sport for political purposes. 76 In the Soviet material this is seen through the orders and aims regarding Soviet athletes' training and results in international competition, as well as through the way authors refer to political structures and the communist agenda. 77 In the Soviet Union, the political aspects of sport itself were explicit, as good performance was understood as a way to underline the superiority of the Soviet working class.
In countries like Sweden and Switzerland with its tradition of neutrality sport was apolitical, a view which in Sweden was upheld even in relation to Nazi Union, there were still political dimensions to sport and sport science which should be understood in the political context of the Cold War and international sport exchange.
The Soviet Union was in some areas way ahead of Sweden. A big difference was the degree of scientific planning and structure in the early phase. When Sweden still relied mainly on experiential methods, the Soviet Union had already advanced interaction between skiers and scientists. To summarize, there were similar ideas of experience exchange in the early period, then slow movement towards scientization in both countries. However, the importance of practical experience in relation to scientific research is emphasized in the Soviet Union by authors all through the period, while in Sweden this is a bit less emphasized after Olander.
The overall developments in both countries can be seen as an example of sportification, where technologies of sportification 83 (not least the manuals studied here) were important tools as scientists and sport leaders tried to advance scientific training methods.
Gender is another area where differences are clear. The Soviet texts on training and sport physiology explicitly discuss the physiology and training of female skiers at least from 78 The role of coaches is also different. Sweden more or less lacked specialized coaches (an important part of the sportification criteria specialization and professionalization) up until the 1970s while such coaches were not uncommon in the Soviet Union even in the 1950s.
Conclusion
This comparison has shown both similarities and differences in the impact of the Cold War on national and international sport and sport science. While we have pointed out some important developments, much remains to be done. The role of the Cold War (and international sport relations in general) in the accelerating scientization of sports during the 20 th century deserves more attention. The Swedish case suggests that sport organizations even in neutral countries will be affected by political context on the international level. Sport has historically had a political role, not least for imperialistic reasons. 87 The apolitical ideal of international sport (and sport science!) is not easily upheld in geopolitical contexts of high tension, as during the Cold War.
This is a quite limited study, with a material that differs greatly on each side in regards to audience and publication context. However, this study has allowed us to identify a broader array of research questions within the field of sport history, especially relating to training exchange. There is a lack of research regarding how international knowledge transfer within the field of elite training (not least scientific training models) has spread and been interpreted within different political and national contexts. Even though the Soviet authors had knowledge about the training of Swedish, Norwegian, and Finnish skiers and the theory behind it, they did not always appropriate their models. As earlier research indicates, transfers within the realm of sport are complex and there is no standard explanatory model of diffusion. 88 This is underlined in our study. There are national differences despite a continuous international standardization, not least illustrated by the different views on asthma medication among leading ski nations today.
Other questions that would be interesting to explore are the connection to other research fields than physiology, such as cybernetics and biomechanics. In Sweden, physiology had a dominant role as the leading sport-related science well into the 1970s, while in the Soviet Union (although physiology was a leading field there as well) other scientific fields were more visible according to our material.
The gender aspects also deserve further attention, especially the training practice and theory of the Soviet women's skiing team who were the leading athletes in their field for over 30 years, starting in the 1950s.
Further studies, based on a broader material, could analyze the complex relationships between scientists, athletes and coaches in the Soviet Union, in similar ways that have been studied for other countries, such as Sweden and Norway.
The sportification process accelerated during the Cold War period in both the Soviet Union and Sweden, despite their many differences in political system, international relations, tradition and economy. It is also clear that the scientific contribution to sport, not least skiing, was vital in both countries. As the knowledge about Soviet sport science and training development increases, this also sheds new light on the Cold War era and its impact on sport.
For the developments in cross-country skiing as well as sport science, the conscious effort by the Soviet Union to be the avant-garde of scientized training directly affected other countries such as Sweden into accelerating their own efforts. The Cold War was therefore not only fought in space or by military means, but also in labs and skiing tracks. What is particularly interesting is that similar research on athletes was motivated in radically different ways. In Soviet, sports and thus also sport science was highly political. In Sweden, it was framed as neutral, relating more to rationality and scientific ideals than to sport performance.
